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Abstract 
We propose a novel system that can be used to generate the new optical communication that have shown the optimize 
results with various RFID applications. Gaussian pulse with center wavelengths from 1,300 nm are used, which this 
system is very simple for used. Whereas the suitable simulation parameters are input power, pulse width, ring radii 
are 5-12μm and the material refractive indices (ț) are 0.10-0.97.  The potential applications carrier generation for a 
new THz RFID is 0.2 THz by micro-nano ring resonator device. 
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1. Introduction 
Nanoelectronics has become the interesting research subject,  in which both theoretical and experiment 
work have report the significant results the nano-electronic devices with reactively fabricated 
semiconductor show report the electronic nano devices fabrication method based on the Hall effect 
including the connection through a thermally activated reaction, interconnects for novel state variables: 
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performance modelling and device and circuit implications, highly sensitive detector for on-chip near-
field THz imaging and atomistic modelling of realistically extended semiconductor devices with NEMO 
and OMEN with represent realistically large devices on an atomistic basis has been the key element in 
matching experimental data and guiding experiments [1-4]. This re-entry about optoelectronic result 
hybrid silicon photonics for optical interconnects, low-loss chip-to-chip optical interconnection using 
multi-chip optoelectronic package with 40-Gb/s optical I/O for computer applications, an 8.5-Gb/s fully 
integrated CMOS optoelectronic receiver using slope-detection adaptive equalizer with show an OEIC 
with on-chip photodiode is presented. Bandwidth and responsivity are compensated by a compact 
adaptive equalizer, thus achieving 8.5Gb/s operation and frequency-dependent complex conductivities 
and dielectric responses of indium Tin Oxide thin films from the visible to the far-infrared [5-8]. 
Radio frequency identification (RFID) has been recognized as the challenging device for various 
application to distributed target tracking using signal strength measurements by a wireless sensor 
network, a single-chip CMOS UHF RFID reader transceiver for Chinese mobile applications, wafer-level 
Parylene packaging with integrated RF electronics for wireless retinal prostheses and hybrid RFID 
employing optical wireless communication [9-13]. Furthermore, the Gaussian pulse generator is a simple, 
easily and compact design, making it more commercially viable. 
In this paper, we present the theoretical background in the physical model concept, where design can 
be use to the novel nano radio system design for RFID application. In application, the high capacity 
channel, this is available for high security and high capacity via optical RFID application and wireless 
radio link system.  
2. THz Frequency Band Generation 
Light from a monochromatic light source is launched into a ring resonator with constant light field 
amplitude (E0) and the router quantum key distribution as shown in Fig. 1, which is the combination of 
terms in attenuation (D) and phase(f0) constants, which results in temporal coherence degradation. Hence, 
the time dependent input light field (Ein), without pumping term, can be expressed as [14] 
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Here L is a propagation distance (waveguide length). 
We assume that the nonlinearity of the optical ring resonator is of the Kerr-type, i.e., the refractive 
index is given by 
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where n  and n  are the linear and nonlinear refractive indexes, respectively. I  and P  are the optical 
intensity and optical power, respectively. The effective mode core area of the device is given by effA . For 
the microring and nanoring resonators, the effective mode core areas range from 0.10 to 0.50 Pm2. 
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Fig. 1. Schematic of Optical THz frequency carrier system, where Rs: Ring radii, Ks : Coupling coefficients,  .a and .b are 
add/drop multiplexing coupling coefficients, the system dimension is 100 x 50 μm2 
 
In Fig. 1 show optical RFID system to access point broadband antenna-integrated edge-coupled photo 
mixers for tunable terahertz sources [14] and antenna-integrated photodiodes with strained absorbers 
designed for use as terahertz sources [15] and  the transmitter / receiver access point have synchronization 
system. The signal send throughout by the antenna Tx and the receiver when receive the signal coming 
into the system again.      
When a Gaussian pulse is input and propagated within a fiber ring resonator, the resonant output is 
formed, thus, the normalized output of the light field is the ratio between the output and input fields 
( )(tEout  and )(tEin ) in each roundtrip, which can be expressed as [16-17]. 
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Equation (3) indicates that a ring resonator in the particular case is very similar to a Fabry-Perot cavity, 
which has an input and output mirror with a field reflectivity, (1-N ), and a fully reflecting mirror. k is the 
coupling coefficient, and 
 2/exp Lx DI  represents a roundtrip loss coefficient,   kLnI  and PA
nkL
eff
NL )( 2 I   are the linear and 
nonlinear phase shifts, OS / k  is the wave propagation number in a vacuum. Where L and D are a 
waveguide length and linear absorption coefficient, respectively.  In this work, the iterative method is 
introduced to obtain the results as shown in equation (4), similarly, when the output field is connected and 
input into the other ring resonators. 
The input optical field as shown in equation (1), i.e. a Gaussian pulse, is input into a nonlinear 
microring resonator. By using the appropriate parameters, the chaotic signal is obtained by using equation 
(2). To retrieve the signals from the chaotic noise, we propose to use the add/drop device with the 
appropriate parameters. This is given in details as followings. The optical outputs of a ring resonator 
add/drop filter can be given by the equations (4) and (5).  
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Here Et and Ed represents the optical fields of the throughput and drop ports respectively. The transmitted 
output can be controlled and obtained by choosing the suitable coupling ratio of the ring resonator, which 
is well derived and described by reference [15].  
Here effknE   represents the propagation constant, effn  is the effective refractive index of the 
waveguide, and the circumference of the ring is 2 L RS , here R  is the radius of the ring.   In the 
following, new parameters will be used for simplification, where  LI E  is the phase constant. The 
chaotic noise cancellation can be managed by using the specific parameters of the add/drop device, which 
the required signals at the specific wavelength band can be filtered and retrieved. Ʉ1and Ʉ2 are coupling 
coefficient of add/drop filters, OS /2 nk  is the wave propagation number for in a vacuum, and the 
waveguide (ring resonator) loss is D = 0.5 dBmm-1. The fractional coupler intensity loss is J = 0.1. In the 
case of add/drop device is linear device. 
3. Radio Frequency Band Generation
In Fig. 2 show the result of the rings and add/drop device which input signal is Gaussian pulse 2 W in 
Fig. 2(a). The output of first ring (R1) is chaotic signal and cancellation chaotic signal by the second (R2) 
and the third ring (R3). The parameters of ring radii are 15μm, 9 μm and 9 μm for R1-R3 show Fig. 2(b-d) 
and the couple coefficient of the rings are 0.88, 0.92 and 0.93. The center wavelength is 1.3 μm in Fig. 2 
(e) and Fig. 2(g) show the output signal of drop port and through put port by ring radii of add/drop is 
50μm.The Fig. 2(f) and Fig. 2(h) show the exchange spatial mode to frequency domain of through put 
port and drop port at the frequency between 230.8-231.2 THz and bandwidth (BW) is 0.40 THz. The 
parameter of add/drop device couple coefficient are 0.1 (țd1 and țd2).  
 
 
 
Fig. 2. Shows the output signal of DWDM to optical THz is high frequency carrier system 
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Fig. 3. shows the band width THz frequency expansion 
 
In Fig. 3 (a-b) show the expansion of Fig. 3(e) and Fig. 3(g) have bandwidth is 0.4 THz. The 
bandwidth can be variable by change the ring radius of add/drop parameter occurred show in Fig. 3(c) 
and Fig. 3(d) is 150 μm and the system can be design the channel more than 300 channels. 
 
 

Fig. 4. shows the modulation of RFID by THz communication from schematic of optical THz frequency Fig. 1 
 
In this Fig. 4 show the carrier signal of RFID system for application multi channel from Fig. 1, which 
input signal Gaussian pulse is 2.5 W in Fig. 4(a).When the chaotic signal into the add/drop filter show 
drop port 1 and throughput port 1 in Fig. 4(b)-(c), which we can use for transmission access point (Tx) 
after convert optical signal to electrical signal by O/E converter. When the add port  have  signal from 
receiver access point (Rx) to convert signal by E/O converter show input is 1.5 W  in Fig. 4(d)  and show 
the drop port 2 in Fig. 4(f), which have two signal show O/P1signal is higher more than the O/P2 signal 
507B. Sansoda et al. / Procedia Engineering 32 (2012) 502 – 508
because occurred multiplexing of  the Input 1 (Fig.4-a) and Input 2 (Fig. 4-d) , In the Fig. 4(e) show the 
signal through put port 2 into the optical communication network.  
5. Conclusion  
We present a new technique carrier generation THz frequency for RFID in optical waveguide and very 
simple connection and technique on continues variable high frequency (THz) for multi-channel. An 
add/drop filters that are in the parts can be used to form transmitter (TX) and receiver (RX) states in the 
link and wireless communication for THz frequency, respectively. Results obtained have shown that the 
multiplexed signals can be performed by using the wavelength router and change to frequency domain in 
the single and similar system, which is allowed to retrieve the security RFID application multi-channel by 
the end users and can be application a simultaneous short wave and millimeter wave generation using a 
soliton pulse within a nano-waveguide [18] and we can fabricate the waveguide-coupled AlGaAs/GaAs 
microcavity ring [19-20].  
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